High-level expression of the phenylalanine ammonia lyase-encoding gene from Rhodosporidium toruloides in Saccharomyces cerevisiae and Escherichia coli using a bifunctional expression system.
A chimeric yeast promoter (pPGK::REP2), capable of directing high-level gene expression in both Saccharomyces cerevisiae and Escherichia coli, has been constructed. It was derived by fusing the promoter of the yeast PGK gene (encoding phosphoglycerate kinase) to a region residing immediately 5' to the yeast 2 mu plasmid REP2 gene (encoding a trans-acting plasmid maintenance protein). In S. cerevisiae, transcripts initiated within the REP2-derived moiety of the promoter, but the transcription start point was dictated by the PGK determinator sequence. Promoter function in E. coli was due to the presence of consensus prokaryotic -35 and -10 motifs in the REP2 moiety. To facilitate expression studies, the promoter was incorporated into a versatile series of S. cerevisiae/E. coli shuttle vectors which provided a choice of selectable marker and copy number in S. cerevisiae. To maximise translational efficiency, a novel cloning strategy was devised which allows the juxtaposition of genes to the promoter such that the heterologous AUG replaces that of the REP2 AUG, without any alteration in the surrounding nucleotide (nt) context. This strategy was used to place both the Tn903 neo gene and the Rhodosporidium toruloides phenylalanine ammonia lyase (PAL)-encoding gene under the transcriptional control of pPGK::REP2. In the former case, cells became resistant to extremely high levels of Geneticin (> 3 mg/ml in the case of S. cerevisiae). In the case of the latter, PAL was shown to accumulate to approx. 9 and 10% of total soluble protein in S. cerevisiae and E. coli, respectively.(ABSTRACT TRUNCATED AT 250 WORDS)